Simultaneous determination of probe drugs, metabolites, inhibitors and inducer in human plasma by liquid chromatography/tandem mass spectrometry and its application to pharmacokinetic study.
Cytochrome P450 3A4 (CYP3A4) and UDP-glucuronosyltransferase 1A1 (UGT1A1) are important enzymes responsible for the metabolism of many xenobiotics. To investigate their induction and inhibition properties, administering probe drugs and monitoring their concentration in plasma under the effects of inducers/inhibitors is the gold standard method. A rapid and sensitive liquid chromatography-tandem mass spectrometry method was developed for simultaneous quantification of midazolam, raltegravir (probe drugs for CYP3A4 and UGT1A1), their major metabolites, 1'-hydroxymidazolam, 1'-hydroxymidazolam glucuronide and raltegravir glucuronide, rifampicin (inducer), ritonavir and ketoconazole (inhibitors). Analytes were extracted from 100μl of plasma using solid-phase extraction followed by chromatographic separation on a reversed-phase C18 column (50mm×2.1mm, particle size 1.8μm). The mass spectrometer was operated under positive ionization mode. Excellent linearity (r(2)≥0.995) was achieved for all. The method was validated and found to be accurate (88-111%), precise (CV%<13) and selective. Matrix effect was acceptable (88-118%) and analytes recovery was reproducible (60-95%). Analytes in plasma were also found to be stable in the autosampler (6°C for 48h) and after two freeze-thaw cycles. We have developed a robust analytical method to simultaneously quantify probes, inducer and inhibitor of important drug metabolism enzymes. The method was successfully applied in a clinical study to investigate the degree of induction and inhibition of CYP3A4 and UGT1A1 among ethnic groups in Singapore.